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This paper is based upon a latfratory investigation of 
the two related problems as to the effect (1) of suggestion 
and (2) 0(f mental stimulation upon the Judgment of length. 
These two problems will be considered in order* 

!• 

The general method of t^ e first investigation was for 
some caution or direction, such as, Don* t Melee Too Long , to be 
given in connection with the standard length, after which the 
subject reproduced this standard length to the best of his 
Judgment. As the cautions used were groundless — such that the 
subject knew that to obey them would give no better results 
than to disregard them— they could act merely as pure sugges- 
tions. Further, as they were given by printed words, and not by 
voice or any other method of personal emphasis and influence, 
it is seen that the investigation was restricted to but one 
portion^-the most unp remising— of this field of pure sugges- 
tion. The first problem, therefore, becomes, Do cold and l ifeless 
suggestions , recognized as groundless , influence one' s judgment 
of length ? 
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We might expect a negative answer-the subjects often 
expressed themselves as convinced of the negative* At all events^ 
in this most difficult field for the working of suggestion, 
extreme care must be exercisedf and results showing but slight 
influence will be valuable and should satisfy us. 

After detailing the manner of conducting the investiga- 
tion, the data will be tabulatedt and then the apparent infer*- 
ences discussed. 

As already indicated, the method followed throughout was 

that of the reproduction of lengths. A certain standard length 

c 
accompanied by some motto^'was exhibited to the subject for a 

limited time. He then placed two small objects at a distance 
from each other Judged by him to be equal to the standard 
length. This distance was measured. Other mottoes were used 
similarly with the same standard length, thus permitting a com- 
parison of Judgments. With proper precautions (mentioned lat- 
er) any noticeable variation in results would then be due to 
the only variable in the causes — to the influence of the dif- 
ferent mottoes used. 

Two sets of apparatus were used in this investigation, 
that for the preliminary work being very simple. (See fig.l.) 
The subject stood at one side of a table 76 cm high and 70cm 
wideband the conductor of the experiment at the other side 
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facing him. Black paper covered the table, and a screen of the 
same material stood upright near the conductor's side, leaving 
room^ however t for him to place on his side of it two small 
white wooden cylinders (over a centimeter in height and in 
diameter) at a standard distance apart* Lying between the 
distance thus indicated and the screen, was placed a slip of 
white paper. (2.5cm x 19cm), having a motto printed upon it. 
With due notice, the screen was raised for two seconds, 
the subject looked down and across the table at the standard 
length and motto, and then reproduced the length upon his side 
of the table by placing two wooden cylinders similar to those 
already described. The distance was measured by the conductor, 
and the subject removed the blocks until the time for the 
next Judgment. 
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The subject was thus kept in Ignorance of the lengths 
both of the standards and of his reproductions •Moreover, both 
standards and reproductions were removed from his viewas soon 
as possible^so as not to affect subsequent Judgments* The 
standard lengths were various*- eight in nximber, given often in 
groups of ten^in which case two were repeated-pranging between 
11cm and 30cm. After the ten had been exhibited with one mott9 
they were repeated with a second,and so on. As a rule, all the 
mottoes were used each day, so that all might be affected eq- 
aally by any peculiar state of the subject on any particular 
day. They all occupied approximately the same extent of the 
surface of the white slips. In order to get results without 
the use of any caution, and yet under <»ther otherwise similar 
conditions, a ^nonsenee* motto was used. This was a piece of 
white paper the same size as that for mottoes and equally 
written upon, but with meaningless lines and dashes. 

The data obtained from the use of this apparatus is 
tabulated in Group A, Tables I and XT. 

In using the second set of apparatus, the subject sat at 
one end of the table and placed his little wooden cylinders, 
or pegs, upon a horizontal ledge projecting from a vertical 

background extending to such a height that he could Just easily 
look over it at the vertical exhibiting apparatus at the other 
end of the table. Thus the background of the standard exhibit- 
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ed(A) and that of the place of reproduction (B) parallel»while 
the line of sight was at right angles to each, being about 
horizontal. Both exhibiting and reproducing devices were of 
black bristol-board, supported by wooden frames. A slight up- 
ward projection^ at the front of the reproduction ledge 
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prevented the subject from seeing the scale on the top of the 
ledge, from which the readings were taken. The exhibiting de- 
vice was more complicated in structureybut was simple in act-* 
ion. Viewed from the subJect^s end of the table, it consisted 
essentially of an upright screen with two long, narrow, horizon- 
tal openings in it. (Fig .3) .Through the^^opening,A^wear^ (and close 
to it) appeared the motto; throT:igh the upper appeared the stan- 
dard length, indicated again by two white pegs, with black paper 
behind, thus giving much the appearance of two small squares 

of white upon a black background. But the subject could never 
see both motto and standard length at once.eA narrow sheet of 
black bristol-board, (Fig,4. ) with one long, narrow, horizontal 
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opening in it, was arranged to slide up and down on the front 
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of the larger and stationary screen Just described* Ihen at 
its lowest posit ion^ it hid all; raised part way^it showed the 
motto only; raised to its highest » it covered the motto but ex- 
hibited the standard lengths At each end was a vertical slit, 
through which a hook projected from the stationary screen to 
serve as a guide to the movable screen as it was raised or 
lowered. By Jogs in the slits (see figure) , the screen could 
be made to hang at any one of the three poflitionse Each slit 
and the hook:, projecting through it, was hidden from the sub- 
ject by a strip of paper pasted upon the movable screen, along 
the side of the slit and bent over it. On the back of the 
exhibiting device, through a square rod of wood A (Fige5,),the 

points o f wire nails which had been driven throiagh it project- 
ed upward at intervals of Icm* From the back of this rod a 



background of black paper, C, extended upwards* The screen 4fr 
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in front also extended slightly above 
the rodyso that the nails were hid- 
hen from the subject. Two wooden pegs 
(one shown at B,Fig,5), .Sinm in dia- 
meter and several centimeters long, 
covered with white paper, and provided 
with nail punctures in the bottoms 



so as tasily to be placed on the nail 
/sA^MrniVr /=»;.^. points, were used to indicate the var- 

K,K- Re^r-Opef^tdn Side, io\is standard lengths. 

Along the back of the square rod D a strip of paper was 
tacked so that any one^E, of the strips of paper with the mot- 

# 

toes coiild be inserted in the pocket thus formed. The mottoes 
were made of printed capital letters l»2cm high, pasted on 
strips of white cardboard* The nonsense motto consisted of the 
letters ZWP PJVIC BQZX ASYEtThe motto itself extended 28cm for 
all except Make Short , and Make Long , which were 16cm and 15cm 
respectively. Thus the subject saw a motto printed in black 
upon a white backgro\ind, the size of the latter being determin- 
ed by the size of the apetture in the black screen Y^T. The 
mottoes, like the distances, always appeared in the middle of 

the opening for them, so that a symmetrical view was always pre- 
sented. 

The apparatus was operated as follows: The table was so 
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placed: with reference to the windows that each of the two pegs 

indicating the standard length appeared to the subject to be 

illuminated equally on its right and left sides* so that they 

would indicate distances as truly as would points* A pendulxam 

was kept swinging to the^rear of the subject, in view of the 

operator. The movable screen being at its lowest position 

(hiding all) and the proper motto befng at S»the pegs B were 

placed at thejrequired distance apart. Then the operator, still 

standing at his end of the table and facing the seated subject^ 

after due warning, smartly raised the screen (totieMng|its ends), 

so that the motto was exposed for two seconds; then raised it 

to its highest, so that the standard distance and that alone, 

was seen for two seconds; then lowered it so that the motto was 

again seen, and left this exposed. After seeing the motto the 

second time, the subject immediately placed his pegs at the 

adjudged distance,^tne operator wrote down the readings, and re- 

tuiTied to his post to repeat the process. 

The experiments with this apparatus were made on eleven 

different days on one subject and on ten with the other, and 

were scattered over a period of nearly two and one-half months^ 

a month *s interval occurring between the seventh and ei^th 

days. Before this interval four standards were used — 16,22,28 
and 34cm;-- and after tt again four— for subject Miss ^. 24,26, 

#0,32, and for Mr .Y. 12,14,18,20* The change was made so as to 
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prevent any standard from becoming so fixed in mind as to re-- 
sist the influence of the suggestions^and the two subjects 
were given different ones because an examination of previous 
restilts seemed to indicate that the longer distances would 
give more decided results with Hiss C^and the shorter with 



Ur.Y. 

Sach day from about 36 to 48 Judgments were taken. A giv- 
en motto was used six times in succession. Suppose sesien dif* 
ferent mottoes were to be used on a given day* A four-sided 
peg with one of the four standards written on each side would 
be twirled six times, and the six results written in order. 
These six standard distances would then be exposed one after 
another with the same given motto; then in reverse order with 
a second motto; and so on till the seven mottoes had been used. 
The next day the order of the mottoes woiald be altered, so that 
the one coming first on one day would not have that advantage 
the next. 

Tables I and H give in detail the results of this inves- 
tigation. Instead of finding the average lengths reproduced 
with different mottoes, it was deemed much simpler to interpret 
the data by aggregates. The number tabulated under a given 

motto and after a given day,is,theref ore, the sum of all the 
Judgments taken that day for tha^ motto. The sums in each 

table are arranged in four groups* Group A consists of the 
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results from Judgments taken with the Just and provisional set 
of apparatus. The other groupe are separated from one another 
by the different mottoes used, and 0roup5 pjand D are further 
distinguished because of the month *8 interval between them. 
For convenience in inspecting the tables, at the close of each 
group^ totals are given for siach coltsmns as it is desirable to 
compare. As in some cases the mottoes used on different days 
were not the same, only such days are included in forming the 
totals as would cause the various totals on a giv en h orizo ntal 
line to b e strictly comparabl e > 
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Prom an investigation of these tablesvwe arrive at the** con- 



clusions: 

!• Our original question is answered in the affirmative-— 
cold»groviiidless suggestions do sometimes influence one*s Judg- 
ment of length to a degree capable of labVatory measurement. 
More specif ically, the length judged equal to a piven standard 
IS dlii'feront for dii'i'eront kinds of mottoes. 

Miss C*s judgments with the mottoes Make Short y Make Long 
give the most evident and consistent results. In our discus- 
sion of judgments we use the word "obeyed* to mean, for exam- 
ple, that wit h Make Shor t the subject gave shorter lengths than 
with Make Long , In Table I, columns 10 and llywe find the gvaitd 
tot&^s show the mottoes were obeyed. In those colximns are re- 
corded the results of 104 judgments with each motto»given on 
8 different dars. Noticing the totals for the several days, 
we find that on 5 days a decided obedience is shown;while on 
the three remaining?; days (B,lst and '^nd;D,2d) the differences 
are very slight > although even here obedience is favored on two 



of the days. Moreover, a similar majority for obedience is 
fo\ind in an examination of the 104 pairs of judgments (not giv- 
en in the table) involved in forming these daily totals. A judg- 
ment with Make Long was compared with that one with Make Short 
which occurred in a corresponding place in the laboratory data* 
This vas|an arbitrary and legitimate method of noting the even- 
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series. Of the 104 pairs of judgments, in 65-or practically 
two-third8--the mottoes were obeyed. It is highly improbable 
that this result could be due to accidental causes. 

We thus find that grand totals, daily totals, and individ - 
iigl pairs of judgments, all unite as evidence for the existence 
of an influence by the mottoes. 

Another example of an influence, but in this case towards 
*disobedience*,is seen in lable IX,col\]mns 7 and 9. Here, again, 
the result indicated by the grand totdis is favored on a major- 
ity of the days. The mottoes were disobeyed on 6 days and 
obeyed on only 3, and in the latter case by much smaller aver- 
age differences than in the former. 



Both of these examples exhibit what we shall frequently 



n 



call "evenpss of distribution* of the influence. Thus in the 



first, the existence of an influence towards "obedience", which 



was indicated by the grand totals , was favored also by the totals 
of a majorit y of the da ys, and fiarther,by a majority of the 
pairs of jud£nieivts . Such "eiRenness" shows that the method of 
comparing totals Is valid, for the latter are proved not to be 
the resutt of a few very abnormal Judgments, but o£ an influen- 



ce more or less 



steadi|.y. at work. 



Further examination of the data leads to the second 



conclusion: 



2. The same motto produces different effects according 
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to circumstances. 

A few examples will make this evident, fin Table IX, if we 
examine coliamns 10 and 11, but in groupwB only, we find that 
the total of column 10 for this group is greater than that 
for column 11. Here also the daily totals (when differing to 
any extent at all) differ in the same way, and further, of the 
82 pairs of jiidgment8,44 agree, 35 disagree, and 3 are neutral. 
We thus have thejresult of the group total strengthened by the 
evenness of distribution by days and by pairs of Judgments. 
But the result is opposed to that of the same columns in group 
D. Nevertheless, in the latter we find the totals for each of 
the three days all agree with the group totlLi,and the detail- 
ed data shows, further, that of the 18 pairs of judgrrents,l is 
neutral, 12 agree with the totals, and only 5 diaagree. It ap- 
pears, therefore, that a series of judgments may break itself 
up into groups, each internally cons is tent, but antagonistic one 
to another, in which case the grand totals might be equal and 
yet the mottoes have exerted a decided influence, but in differ- 
ent directions at different times. An examination of groups 
A,C,D,in Table I, shows that for coliamns 7 and 9, group D is 
internally consistent, but opposes A and C. The previously men- 
tioned columns 10 and 11 of Groups B and D, Table ri,8eem to 
show a gradual shifting from one result to the opposite* 

a 

Just why^ given motto shotUd hsve different effects at 
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different times we can as yet only surmise. Perhaps the mottoes 
are analyzed*- broken up into parts, one of which is do)l4ninant 
at one time, another at another. It almost seems that srmetim s 
the subject f ounA in Don' t Make Too Long ,only Make Long , or 
Long , but at other times was affected by the motto as a whole. 
Now the internal consistency of the groups shows that the 
motto was viewed in the same manner for some time* It tended 
to tell the accustomed story, but if for any reason it once 
told a new one, it continued the new one for some time*-habit 
entered. Thds analysis gave scope to the habit of being influ- 
enced by the motter iii one direction for a whAle,then in an 
opposite one. The fact that at least a month's interval lay 
between groups that seem opposedtmight allow foi^ the lapse of 
the first habit. Again^even if there were no analysis, the 
subject might at one time be unconscioiisly animated to obey, 
and at another to act perversely. In a word, the direction of 
the effect of a motto may depend upon what part of the motto 
is actbdte ( due to analysis and habit), and upon the attitude 
of the subject ; but, in view of the interval consist4ngy in each 
of the opposing groups, such variation must not be taken to 
mean that the motto has no effect. 
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3. Two conclusione are sufrgested but not at all proved 
by this investigation! (i^ 'That the mere words long and short y 
regardless of their context in a mottsOi sometimes tend to affect 
the judgment j (2) That a motto that means something or has an 
interest for a subject, gives greater lengths than a nonsense 
motto. 

As to (l),only in groups A and B were such mottoes used 
as would furnish data bearing on the question. Group A will 
be considered a little further on. Prom D of both tables we 



have the following sums: 



TABLET m- 



M^TTO 


TXBi; E" 


MOTTO 


T-A » 1. £■ 1 


X 


X 


X 


X 


IWaK< Short 

dohimahcTco Short... 


iif.t 
gir.f. 


mi 


Don't tliaHe. Tflo L on^ 


ssi.y 


JH2 


/(.m 


s-fu 


no X.3 


fSi,3 



The difference between the two coliamns for I is 1-3/45^ of 
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their sum; IT it is l-l/S/^ of the sxum. Now the difference 
could not be due to obedience to the mottoes as wholes, for 
this would destroy the difference by reversing the readings 
for the negative mottos. It could not be due to the positive 
or negative character of the mottoes, for each column contains 
both kinds, and an equal number of judgments for both kinds. 

We are forced to the conclusion, therf ore, that either the nega- 
tive mottoes were anal jfzed— more broadly, (he subject took an 
attitude to the negative mottoes different from that to the 
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positive,— or else the difference in results is due to the 
words short an/^. long , regardless oi* context* As to Group A, in 
Tabl€^lyCols.6-9 indicate an influence by the two words, but 
here in an reverse direct ion, the longla being shorter than the 
short^s by a difference of z/^%. In A of Table 2 » these columns 
give totals exactly equal. In comparing the results of Group 
A with those of Group D it might be noted that for the latter 
group the average standard of Table I was longer, and for 
Table IT, shorter, than the average of the standards in the pre- 
liminary work. It may be mentioned that Miss C. remarked sev- 
eral times that Make Long seemed to emphasize the length of 
the standard. It would thus influence not by increasing the 
reproduced length over the standard, but by increasing the 
apparent length of the standard itself. This remark was gen- 
erally made only of the longer standards. However, the most 
common attitude of the subjectswlis that they were not being 
influenced at all. The apparent existence of an influence by 
Short and Long l^d to a further investigation to be noticed 
a little later. 

For (2), the effect of meaning and interest, column 4 of 
Tables I and H should be compared with the average of the 
other coliamns. It is seen that in Group A, the meaningless 
motto of Col. 4 gives results smaller than the averag^e of the 
other mottoes^ In C and D,the words. Life kw\ Real Where were 
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chosen as being 4^1 table to arouse curiosity, and thus to be 
the opposite of a nonsense mot to, but it was doon seen from the 
remarks of the subjects (especially Miss C.),that the "Fiji^ 
words^as she called them,of Col ,4, were more int(? res ting, and 
that Life is Real Where was nearer our ideal content less motto. 
For the real effect of meaninrr and interest as compared with 
absence of content, we should, therefore consider Life is Real 



re as being content less. These results are then given: 
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We see here that the results with the contentless motto fall 
below the average for mottoes with content, by a difference 
that is about z/a% of the siam of the two sums compared. More- 
over, of the six days involveiwith Miss C, the daily totals 
agree with the grand totals «oa four days, are neutral once, 
and oppoaed only once;and withMr.Y,,of the six d'?ys,four 
agree, and only two disagree. On the other hand, Make It Righ t 
given on only one day,Sept.l3,ana therefore supposedly of 
greater interest than the other mottoes, which had been seen 
for several days, gave the largest total of any given in that 
day, and this is true of both subjects. Here, then, is a strong 
suggestion that newness and interest tend to lengthen. This 
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gives corroboratlva evidence that for these subjects lack of 
content give smaller results than db& meaning and interest. 

A feature worthy of attention is that although one sub- 
ject continually gave results too long ^nd the other too shorty 
in the whole series*|experiments,yet for both the rule that 
meaning and interest tend t o leng then results seems to hold— 
thus nonsense mottoes did not cause the Judgments with them 
to be more nearly equal to the standard-more nearly correc t — 

than JK4<^rn<T)ts 

^were the.s ubjeot s with other mottoes. If such had been the 
case, with one subject nonsense mottoes would have given shor- 
ter, with the other longer, judgments than were given by the 
sensible mottoes. Instead, in both cases they gave shorter re- 
sults, causing the one accustomed to fall below the true length 
to do so eve n more . Whether the law suggested by the results 
from these two subjects would hold generally, was investigated 

later, and will be considered further on as our seconei main 

« 

problem. 

From the facts brought out in considering (l)and(2) it £«rn$ 
almost eo ea s as if the subject wgne satisfied with being affect- 
ed in some one way — at one time by the words Long and Short , 
at another time by the amount of meanii^and interest, at another ty 

the desire to obey, again to disobey, and so on. It is prob ble, 
however, that more frequently these factors combine, some one 
predominating. Much depends, also, upon the individual subject. 
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Some laws even in this rep-ion can be discovered, however, as 
the sequel will show. 

£ffect of LOng and Short . 
The next investigation was made to reach a conclusion 
regarding the influence of the\.'Words Long and Short # For this 

* 

a third form of apparatus was usel. It consisted of the exhib- 
iting device last described, but slightly altered, and of a re- 
producing device entirely new. 

In the seco/id apparatus the standa»"d length was indica- 
ted by two wooden pegs placed on nail points at the back of 
the exhibiting device. In this third form the Atandard was 
shoam by two bits of white paper, 4ma square, on a black bristol 
board card, which stood close against the slit t' rovgh which 
f ormer^^l y^ appeared. Different standards were provided for by 
having a different card for each, to be inserted when required. 
The reproducing device consisted a'^rainiof a vertical screen of 
black bristol -board, but the judRi ent was Recorded in an im- 
proved manner. Near the top of the screen was a horizontal 
sltt (A), 7mm wide and 40.6cw long. At the left end of this 
slit was pasted 
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Fij, 4" Rcconiin^ Screen ^ide tct^ard. Su^trjeci) 

A-Sht 

Q-Er^d of SI He, 
a square of white cardboard the same size as the squares used 

for indicating the standard. A long strip of bristol-board, 
with a similar white square upon it, was arranged to slide 
back and forth behind the slit, so that any desired length could 
be indicated by the two white squares. The slide was operated 
by the thumb and fin|^ers placed at its right end. Its length 
was such that when pushed as far as possible to the left it 
extended slightly both to the right and the left of the screen. 
In this position its white square was hidden from view, having 
passed .to., the left of the left end of the slit. The station- 
ary square could also be hidden by a small strip of black brie- 
tol^board hanging from the top of the screen. In this way 
nothing but a black field appeared before the subject, on the 
recording device, while he was engaged in looking over it at 
the exhibiting device. When the time came for him to register 

his judgment, he moved the little black strip hiding the station- 
ary square slightly to the left, and then with his right haxid 
pulled the slide to the right , bringing the second square into 
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vieWjHJid out to what he considered a proper distance from the 
left. If he wished to move it back and forth a little before 
cnming to a final* adjustment, he was allowed to dn so* 

Every effort was made to eliminate from the reproducinp: 
device anything that the subject might use as a point of re- 
ference by which to compare his different judgments .The hb4A^^ 
part of the slide extended farther to the left of the square 
upon it than the length of any possible judgment, so that its 
left end was never brought into view in the slitJ. The bristol- 
board edges caused by cutting the slit were carefufty blackendd 
The slit was very much longer than would be needed in record- 
ing judgments, so that the ends were as far from the probable 
position of the movable square as was the other qquare itself, 
Hence the subject could not possibly be aided by making either 
end a point of reference. Thus, when making a judgment, the 
subject had Before him only a uniformaly black surface with 
two white squares upon it. The only exception was that the 
black surface in the long slit was removed from the main sur- 
face by a distance equal to the thickness of the bristol-board 
in which the slit was made. 

The operation of this third form of apparatus was prac- 
tically the same as for the second. The motto was shown two 
seconds, then the standard length two seconds, tlen the motto 
again appeared and was left in view, only now the subject was 
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to gaze at it for two seconds before proceedin"- to the repro- 
duction. This last has already been described. The conductdm 

recorded the length, screened the motto that had been left in 

next 
view, and prepared for the^ exhibition;while the subject screen- 

ed the stationary square on the recording device, pushed the 

I 
slide back to its poe e rding position, and waited for the next 

exposure • 

As has been mentioned, the first work with t^is apparatus 
was concerned with the effect of the mere words Long and Short 
Three mottoes were used and a neutral one, xxxx , all in capitals 
and occupying the same length on the cards. Three standard 
lengths were used — 17, IP and 19Q]n. #n the latter part of the 
work, all three were xised each day;before this, but two a day. 
Four judgments were taken with one standard, then four with 
another, and so on, the order of using them being such that each 
was preceded about an equal number of times by each of the 
others. Thus for one day the order was, 17, 19,18,19,17,18,17, 
19,18,19,17,18. Another day another standard would come first. 
All the standards were used the same ni:imber of times on a giv- 
en day. The order of the mottoes was independent of the order 
of the standards. Lot determined which of the three mottoes to 
use, subject to the two conditions that the same motto was not 
to be used more than four times in succession, and that toward 
the close of the hour they were to be so chosen as to give 
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the same daily total of Jiidgments for each. In this way any 
difference in the condition of the subject on different days 
would not vitiate the results. 

The number of subjects was four, three women and one man. 
The results in detail for the two showing decided influence. 



and a sxiramary for all four are 



shown in Tables V arid VI, 
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From this table it appears that two of the subjects, Miss K.and 
Miss M, 9 were decidedly influenced by the mottoes. The magni- 
tude ofi the difference in results would alone be good evidence 
of this. But in addition, grand totals, daily totals, and the 
totals for each standard each day, point to the same conclusion 
Moreover, for ail the subjects the relation between grand to- 
tals is well indicated by the relations holding in the daily 
and sub-daily totals. We seem warranted, then, in concluding 
that this investigation has shown (1) that the mere presence 
to eye and in mind of the word long or short influences the 
judgment of some subjects, and (2) that the influence varies 
both in direction and in extent with different individuals, 

some being \inaffected,and of those influenced some giving 
longer or shorter judgments according as the word is lonp or 

shorthand some ilninir Lho rov(^T*af». Aa to the infihnence of these. 
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compared with the contentless xxxx ^we merely note that in 
three cases the latter gives a siim between those of Lons^ bii4 
Short-a result in harmony with the conclusion that the latter 
do influence. 

A^ this point it might be well to note a result not log- 
ically connected with our main problem, yet of some interest. 
It is that from the data given by the three different standards 
we secure quantitative evidence in support of the accepted 
belief that most persons tend unconsciously to emph<?size dif- 
ferences. The following shows the method of securing this 



evidence iJUy*^^^^ULf<' oi^^ oa^^^ 
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^Average per cent of decrease is found from columns 3*7. 
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The extent to which the difference in the standards is 
emphasized is shown by the ratio between the totals in coliimns 
X and Ix. For this subject the increase is 47, 7*^, Results from 
the four subjects show- 

B increases difference 30. iX 

K • • 47. 7< 

M • • 19. 8«^ 

S • • 27. 8< 
Thus all four subjects show a very decided emphasis of the 
differences. S» said he thought there were five or six stan- 
dards jK. classified them into three. 



We now turn to the second of our two main problems : "What 
influence, if any»does mental stimulation exert upon the Judg- 
ment of length?* Now novelty (if not so utterly foreign as to 
bewilder or rebuff) is admitted to arouse interest ;and suf^ges- 
tiveness maintains it, though not necessarily in the suggestive 
object. Hence, if to novelty with its inherent attractiveness 
we add higr suggestiveness^we get that which will arouse and 
maint?in interest — something mentally stimulating. It is this 
state of being^highly alive*, or "highly alert in general*, as 
compared with a *humdrum* state, which we seek as the result 
of mental stimulation, as the expression is here used. In order 
to compare results from the stimulated ani the non-stimulated 
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State, two series of judgments were taken, in cine of which a new 
and highly suggestive motto was s' own each time, while in the 
other a single tame motto, seen several times before the real 
experiment began, was used, so that it appeared again and .as^in, 
a stale and uninteresting thing. Whether it was Justifiable to 

assiome that suggest iveness and novelty, admittedly stimulating 

t 
at the moment , const ituied a stimulus instead of a distraction 

to the subject when £ second late r the standard was exhibite d 
and demanded attention , will be considered further on in con- 
nection with the data obtained. The series containing the re- 
peating mottojre designate the Repeater series, or £; the other, 
the Novelty sex^ies^or N. 

It was first necessary to prepare a large niamber of 
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ttoes for N. They were so selected as to be as suggestive 



as possible, while also being of equal length when printed. 
Thirty-six were made, of which the following are samples: 
If I were only rich- Never tell your age 
Psychology and eating Are white lies liest 
Prove you are alive Santa Glaus J -A fake. 

Two and two are five Lives of great men 
For the Repeater series, The table is strong was selected* 
These mottoes, as in the previous experiments, were made on 
white card-board slips, but the printing was done by hand, a 
ruling pen (gauged to make a line 1mm wide) and India ink 
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being used. The mottoes all occupied a space 19cm longhand the 
letters, which were all capitals, were L5cm in height. If the 
end strokes of a motto were vertical (as in Lives of great men) 
the length occupied by the motto was shortened/a millimeter or 
two at each, end, as compared with the space allotted a motto 
with such end letters as in The furrow foil owed . The style of 
letter was the plainest possible— -gothic, as understood by 
printers . 

The operation of the apparatus was exactly the same as in 
the investigation upon Long and Short . Lot determined whether 

m 

to show an ^ or an K motto, with the two restrictions . that at 
the end of every twelve Judgments half should be of each ser- 
ies, and that one series was not to he represented more than 
three times in succession (later changed to twice). As prelim- 
inary, the Repeatir was shown six to a dozen times so as to be 
somewhat of an old story when the real work began. At the be- 
ginning of each dsy's work a few (generally one to three) pre- 
liminary jiadgments were taken, As a rule, 36 48 judgments were 
obtained each dayfpm a given subject, the period of about 55 
minutes being broken by two or three rests of several minutes 
each. After the thirty-six novel mottoes had all been used onc^^ 
they were shown a second time, in a different order, and then a 
third time, so that each motto when last used had been seen 
twice before, while the Repeater had appeared at least 80 to 
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90 times. In this way the nedd of preparing a great niamber of 
of mottoealwas avoided, while a comparison of results to be ob- 

and third 

tained for the first, second, ^appearances might prove valuable. 
Thus if a difference in results for R and N dimi^shed along 
with the decrease in novelty occuring in passing from the first 
to the third appearance, this would argue a causal connection 
between the difference and the novelty. 

Of the seven subjects at least five seem to have been so 
influenced by R and N as to make the average length of the 
jxadgments differ for the two series. As a means of exhibiting 
the evenness of distribution of the influence, the Judgments 
were compared in groups of nine pairs. The following table 
shows in detail the data from two subjects certainly influen- 



ced, and for comparison that from one seemingly unresponsive; 
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It will be noticed that the last coliamn showr the differences 
between R and N for Mr.C.and Miss P. to be much less th?=n 
those for the others, so that these differences are perhaps 
accidental. But even here the first appearance gives a differ- 
ence larger than the second or third, showing^ a decrease of 
influence* That, of the five others, all or nearly all were in- 
fluenced seems evidenced (1) by the size of the differences, 
(2) by the even distribution of the influence as already e: em- 
plified in the detailed table (Table YUl), and (3) by the 
diminution in the difference beti^een R and N as the novel 
mottoes were repeated. The last is represented graphically 



below: 



Behavior of Difference Between Results for R and Nff o^ 



Successive Appearances of N 
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The ordinates of the points indicared by the little circles 
represent the difference between the results f<kr JR and Nffor >. 
the first (at the left), second and third appearances of N,as 
taken frrjn the preceding table. Positive values indicate an 
excess of N over R. It is seen that the curves are in every 
case nearer the zero line at the third appearance than at the 
f irst, i.e., the difference between^ and N is less at t^e third 
appearance than at the first. However, looking only for those 
subjects that give for the second appearance of the novel mot- 
toes a result that is a consistent step in this decrease, we 1^ 
find three (K.,M.,Sn.). It will be seen that for them, however, 
the ordinates show much less decrease from the first to the 
second appearance (due to interest from recognitiont ) than from 
the second to the third appearance. Now S» resembles these 
three subjects in showing ordinates more nearly equal for 
first and second appearance than for second and third appear- 
ance. We ..may, therefore, add S. as a fourth subject ^ belonging 
to this type. Two of the others give results so small we hard- 
ly need consider them(C.and P.), so that only one of the seven 
(B.) seems to be an exceptional case. We conclude, therefore, 
that of the five who, from the size of the differences they 

th e y gave appeared to be influenced, four give evidence that the 
difference decreases as the interest-arousinp power of the 
motto wanes, so that by the law of concomitant variation the 
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differences may be assxamed to be caused by the stimulation. 

The question now arises whether the different results 
from R and N were due to a difference in the subject's estimate 
of the standard, or to a difference in his muscular response 
in indicating his jxadgment. If the latter were the fact, then 
instead of having found for each individual the law governing 
the effect of stimulation upon him, we have only found the law 
for him when recording his Judgment s in a particular way* 
We therefore proceeded to eliminate the possibility that the 
laws foimd were only of the latter kind. Now if they were such, 
then apparatus involving practically no muscular activity 
would give virtually the same results for both R and N. Accord- 
ingly, the method was noijso changed that the subject was not 
required to do rny manipulating of apparatus. The operator set 
the slirte in the recording screen to indicate a length approx- 
imately that of the standard, and hid it trom the subject by a 
long strip of black briatol-board hanging from the top of the 
screen, After the motto and standard had been exhibited, the 
operator ste^^pped again to this screen and raised it for about 
two seconds, whereupon the subject gave his Judgment as to 
whether this length was greater than the standard, equal to it 

or less. Twenty-one new mottoes were prepared, and, as in the 
previous experiment , the series was use* thre*^ times (fo\ir times 
with Miss K.). The method of takirvr and interpreting the data 
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varied with the different subjects. Preliminary work with Miss 
K* gave answers sufficiently different when but one length was 
repeatedly given for comparison with the standard, to allow 
interpretation by the method of right and wron^ cases. Of 
course she was laboring under the delusion that a -wfeeJre sori es 

* 

of variables wns being given^but this fact would not vitiate 
the results. It could only make her more susceptible to any 
difference in influence due to R, and N» With Miss P.the nor- 
mal method of right and wrong cases was xadedtand with the oth- 
ers both this and that of small changes. It will be observed 
that by the latter method the length judged on the whole as 
equal to the standard could be determined and expressed immer- 
Ically for both JR and N, thus showing at once the effect of 
the novel mottoes upon the Judgment. On the other hand, the 
method of right and wrong cases would not give directly anv 
such lengths, as a basis of comparison, but it would give the 
relation (longer, equal or shorter) borne by one of them to 
the other, Thxis if with N a certain length was judged to be 
shorter than the standard, but with ^ to the equal to it, then 
evidently to secure the judgment of equality with the standard 
a greater length would have to be shown for N than for R. ^ In 

the method of small changes the steps were usually one milli* 
meter (rarely two), and ^ and N were run parallel (but not with 

perfectly regular alternation lest the subject sho^ild know 
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what to expect )»80 that the length judged equal to the stan- 
dard was obtained for both R and N nearly simultaneously. 

The data secured in working by the method of small chsn- 
ges was given a second interpretation by the method of right 
and wrong cases. In this dsta^however, there was of course a 
zone of uncertainty, below which the answers were invariably, 
•Shorter*, and above which they were always, "Longer*, Only those 
answers lying within this zone were used as material for this 
second interpretation, the obvious reason being that the method 
of right and wrong cpses is properly applicable only to regions? 
of uncertainty. 

The unstarred colvimns in Table X give the answers taken 
directly for the method of right and wrong cases, while the 
starred columns combine these answers with those taken primar- 
ily by the method of small changes (that is, with those the 



basis of Table ZI,but interpreted as Jvist explained.) 
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The last line in the above table interprets the data. A posi* 



one 



tive •move* is the chsnge ^t an answer in JR to one step to- 
wards "Shorter* in N. Thus for Miss K.,19 answers of •Longer* 
change to *Equal"(19 moves), and 16 of these change to "Shorten 
(16 moves) , giving a total of 35 moves. Moves toward "Longer* 



are designated as negative. In the line entitled "Distribution, 
the first figure of the three indicates the number of days on 
which the trend was the same as in the total; the second, no 
trends-equal it yj the third, opposite trend; thus indicating the 
evenness of the distribution of the influence. 

The following gives the results in those cases in which 
the method of small changes was used: 

Table ZI. 
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Examining these two tables we see that Miss P« gives 
practically no evidence of having been influenced, Miss K, give? 

decided evidence, while the evidence from the three others in 
Table IL, though weaker, is greatly strengthened in every case 
by that in Table XJ# Moreover, the former table shows evenness 



of distribution through the daily results. Still further, every 
one of the four subjects apparently influenced gives results 
that agree with those of the previous experiment ( see Table 
T^) — if N shortened in that, it does in thts*. And still further, 
there is some evidence, as in the previous experiment , that the 
difference in the results from R and N decreases with decreas- 
ing interest as the novel mottoes are seen for the second and 
third time. This decrease is grap' ically represented below: 
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circles in each graph represent , beginning; at the left, the dif- 
ference between the results f or R and N, at first, second, and t 
third appearance, respectively. Positive ordinates mean j^ gave 
the greater results, i.e., favored taking a longer length as 
eqioal to the standard than did R. The magnitude of the ordin- 



ates was determined primarily by the number of •moves" during 
the corresponding appearance of the series of novel mottoes. 
However, for those subjects furnishing data for both Tables X 
aiA Xt.the magnitude of the difference between lengths Judged 

equal to the standard with JR and N, respectively, was noted for 
successive^ •appearances" of ^i* thus made evident, was ccjnpared 
with the figures shown by Table X^and the resulting values 
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were the ones used in the graphs for these subjects. From the 
graphs it will be seen that of the four subjects apparently 
influenced, three (iL,S.,Sn*) gave smaller differences between 
R and N ^o^^ the third appearance of the novel mottoes than 
for the first, while t *o ether subject (C.) gave for the third 
almost as great as for the second, and for both these a much 
greater difference than for the first appearance. On the whol? 
the four subjects gave decreasing differences as novelty and 
in* e:*est decreased. (Compare wih graphs on page 3-?). 

We feel warranted, therefore, in accepting the data as evi- 
dence that four of the subjects were influenced bv K without 
resort to muscular action in re cording the jiodgment. Of these 
four at least three {K.,St,Sn. ) were Influenced previously 

« 

when miiscular feeling entered* It now seems probable, therefore, 
that the difference in the results they gave f or R and N previ- 
ously w%B' not conditioned upon the particular maimer in which 
they recorded their judgments. In other words, the question 
at the outset is now answered— the influence affected their 
estimate of the Ptfti^^.wrd and probably not to any appreciable 
extent the particular activities involved in recording the 
judgment. Of the two other subjects, P. gives very slight evi- 
dence of having been influenced in her muscular response, and 
mor e of being affected in her estimatin^rwhile C. appears to 
have been influenced only in the latter. Thus of the five 
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subjects, four give evidence that the estimate is affected by 
stimulation* 

One question we have as>:ed but not yet answered. Does a 
s'ugEQstiw* and novel motto, while evidently stimulating at the 
moment seen, cause stimulation or distraction during the mom- 
ent that, the standard length is exposed for attentiont Inves- 
tigators have sometimes held that addition of numbers or tran^- 
|llation from one language into another, etc •, constituted dis- 
traction when, during the process, certain Judgments or respon- 
ses in other lines were required. Others have held that the 
mind can pass to another subject, and return, so quickly and 
thoroughly that the so-called distractive process is no dis- 
tract ion^he mind makes its required outside response in the 
spontaneous and unnoticed intervals in the period of supposedly 
continued distraction. But in oiiB{work, the mind, after being 
shown the entertaining motto for two seconds was asked to 
focus attention on the standard for two seconds , before return- 
ing to the motto for two seconds more. Now an excursion from 
the motto for such a comparatively great length of time could 
not be made without a forced break in the stream of interest- 
ing thoughts aroum by the motto. Such a break we could not 
expect to occur — the facinating suggestion could not be :per> 
fectly banished from the mind for two seconds every time a 
novel motto was screened and the standard revealed; and there- 
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tore in our experiment it would seem that the novel mottoes 
must have constituted a distraction. If , now, distraction exis- 
ted with N[,we should expect that N would show more uncertain- 
ty in the judgments — there would be greater average error and 
probably greater range of variation in the answers. It was 
therefore assvuned that the presence or absence of distraction 
could be ascertained by a comparison of the average error and 
the range of variation for R and N. 

Table Xll gives the results for these two quantities, for 
the seven subjects in the investigation by the method of re- 
production. (It was deemed unnecessary to examine all the data 
in order to arrive at a conclusion sufficient for our purpose.) 
Both average error and range of variation are based on groups 
of nine judgments. The average of each nine was found and 
then the average error by which the several judgments differed 
from this average. Then the averages thus found for each group 
of nine judgments wt»e averaged. This result appears in the 
table. It could be shownttat the average error tabulated as tke 
result of this method of getting an average of averages, might 
differ from that which could be obtained by taking one average 
of all the judgments involved without first averaging by groups 
of nine. But the relation between the values we give for JR and 
N holds good, and its character is made more evident by the 
•evenness of distribution* brought to light by comparing these 



4S* 



values in groups of nine judgments. The range of variation 
given in the table is likewise an average of the range found 
for each group of nine judgments. The standard length was 

« 

18cm. Error and range are expressed in millimeters. 
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From this table it will be seen that of the seven subjetts 
for only one is the average error for N greater than for JR, 
while for three it is equal, and for three smaller. Also, the 
range of variation is greater for N in but two, and smaller 
in five* It would therefore appear that if there is any re- 
sult from jj, it is security and not insecurity, of judgment. 

An examination, however, of the evenness of distribution of 
average error and range by groups of nine judgments each (see 



last three columns unvler each subject) is not quite so favor- 



44. 



able to 2i— Practically R and N give the same average error 
and range, when we thus take into account the degree of even- 
ness of distribution. 

We conclude that it is improbable that ^ operated as a 
distraction. Instead, we will probably write in our assumption 
at the start that preceding suggest iveness and novelty acted 

as a stimulation to make the person more interestedly alive 

was 
while the standard was exhibited. (Their net resvt^not dis- 
traction. They may have distracted , but to a less extent than 
they rendered alive to the desired object.) 

Summary and Conclusion . 
Our two main problems were as to the effect (1) of sug- 
gestion and (2) of stimulation upon the judgment of length. 
As to the former we have found (1) that printed suggestions 

in the form of cautions or directions do often influence the 

of /^n^t/i 

Judgment; (2) that like suggestion^ in the fvom, however, of mere 
isolated words demoting the amount of extension (as Long , Short ^ 
do likewise influence;and (3) that both the extent and the 
direction of influence differ with different persons (some not 
responding, and some obeying, some disobeying) , and sometimes 
even with the same person at different times (separated by an 

interval of several weeks). 

Prom one investigation of the second problem we found(l) 
that generally (ft^cout of our seven subjects) the estimate of 
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a given length, formed by a person when in a state of stiraula- 
t ion, is, on the average, different from that fonxTwhen he is 
in a dead-level or unstimulated state; and (2) that the law 
here followed is an individual one, some persons making a great- 
er effort when stimulated than when not, and some the reverse. 

Further, in connection with the investigations we had 
occasion to observe (1) quantitative evidence that differences 
(between varipus lengths ) are unconsciously emphasized and 
increased, and (2) that suggestive stimulation immediately be- 
fore a demand on the attention probably does not give a net 
result of distraction. 

The last point may be considered experimental evidence 

]»rev^«g. the pedagogical practice of "carrying over* interest 

from naturally interesting objects to naturally dull subjects 

of study. In this connect ion, it might be added that the results 

of the work in|Buggestion warrant a pedagogical law, perhaps as 

yet unformulated, to the effect that a teacher should never 

give to a class in drawing, for example, such a direction as, 

•Make the lines long ehoiigh,* when the intention is simply 

to advise accuracy , and not to correct a perceived tendency to 

shorten. VHt have found that the mere word Long or Short has 

a tendency upon some persons to affect the results. If accur- 
acy is to be emphasized, therefore, let the caution be free from 

any word detiotinjr a degree of extenfcionj and, stating the law 
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generally, a caution advising accuracy should be free from terms 
suggestive of that which is to be a^ivoided. 

In concluding, let it be said that this investigation 
has impressed upon the writer how great is the Unexplored 
portion of the field of individual psychology. The laws he 
has sought to formulate are not applicable to everyone. He 
trusts that he has produced evidence that they hold for indi- 
viduals; it must be left to many hands to apply them to classes. 
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